bility of carbon dioxide in blood is greater than that of air, in which nitrogen is the important relatively insoluble component (Table I ). The   TABLE I OSTWALD BLOOD/GAS SOLUBILITY COEFFICIENTS AT 37-380 C.
N, 0, 0027 (plasma/gas) N, serious effects that follow air trapped in the arterial system should be diminished by replacing this air with an equal quantity of carbon dioxide. Animal studies support this argument. In dogs, five times the volume of carbon dioxide as compared with air injected into the left ventricle was necessary to produce the same mortality rate (Kunkler and King, 1959) . Similarly in cats, Moore and Braselton (1940) 
METHODS
Since the relative density of carbon dioxide compared with air is 15:1 it tends to displace air by gravity.
The factors which could affect the levels of carbon dioxide are: the volume of the cavity; the flow of carbon dioxide; the number of gas orifices opening into the cavity; the diameter of the orifices; the position of the orifices; the use of spction; and hand and other movements in the wound. Model chest cavities were used; the dimensions were taken from measurements made on small and large patients (Fig. 1) . Carbon dioxide from medical gas cylinders was allowed to flow into the model chest cavity through nozzles placed at the rim of the cavity. all this extra carbon dioxide (Burbank et al., 1965 (Sussman, 1966) .
The system is checked during the operation, to exclude such faults as leaks, by sampling the carbon dioxide levels in the wound.
The factors involved in substituting carbon dioxide for air in the chest cavity during openheart surgery have been investigated and the precautions that should be taken are described. Whether carbon dioxide substitution for air during open-heart surgery is useful should now be investigated in a controlled trial.
CONCLUSIONS
Carbon dioxide at a flow rate of 5 1. /min. delivered through two nozzles directed into the chest cavity is optimum.
The nozzle should have a diameter of at least 05 cm.
The carbon dioxide probably need flow only just before the risk of air embolization is present. that is, at closure of the incision.
The sucker should be kept outside the incision except when a collection of blood requires removal.
A bacterial filter is probably a safety measure. The actual carbon dioxide level in the wound should be confirmed at operation.
